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Microsurgical lab testing is a reliable method for assessing
ophthalmology residents’ surgical skills
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Background: Formal assessment of clinical competencies is necessary to ensure that all residents are
acquiring important skills and, in the United States, will soon become a requirement for residency programme
accreditation by the Accreditation Council for Graduate Medical Education (ACGME). The Eye Surgical Skills
Assessment Test (ESSAT), a laboratory-based surgical skills obstacle course, was developed in response to the
need for improved tools for the assessment of surgical skills during residency. The ESSAT has previously been
shown to have face and content validity, and in this study we sought to determine its inter-rater reliability and,
to some extent, its construct validity.
Methods: Twenty-seven content experts (residency programme directors and faculty members involved with
resident surgical training) watched videos of a junior resident and senior resident completing the three ESSAT
stations (skin suturing, muscle recession, and phacoemulsification: wound construction & suturing technique)
and completed assessment forms, both task-specific checklists and a global rating scale of performance.
Results: The ESSAT showed strong inter-rater reliability for determining whether a resident ‘‘passed’’ a
threshold of competency at each station for both the checklists and global rating scale. In addition, for each
station, the senior resident was consistently rated above a ‘‘passing’’ threshold using either assessment form,
whereas the junior resident was more often rated below (94% vs 30% passing on completed forms).
Conclusion: These results, along with the findings of our face and content validity analysis, support the
reliability and validity of the ESSAT, and indicate that it could be a useful tool for improving the assessment of
surgical skill during residency. The ESSAT is a tool that all residency programmes could implement as a part
of their ophthalmic surgical curriculum and competency assessment, and may be useful to set a threshold of
competence that all residents would need to achieve prior to entering the operating room.

N
ew assessment tools are needed to improve the process
of teaching and evaluating residents in core competen-
cies. In the United States, this need has become a

mandate, as the Accreditation Council for Graduate Medical
Education (ACGME) has set forth a timeline by which all
residency programmes, in order to maintain their accreditation,
must develop and integrate new tools for teaching and
evaluating residents in six core competencies.1 Surgical skills
was added as a seventh competency by the American Board of
Ophthalmology.2 The Eye Surgical Skills Assessment Test
(ESSAT) was developed both as a response to these mandates
and to the need for more objective and structured methods of
assessing residents’ surgical skills. In ophthalmology, several
new surgical skills assessment tools have recently been
developed: in addition to the wet lab-based ESSAT, pro-
grammes will have in their armamentarium procedure specific
evaluation forms (which many programmes have already been
using), assessment of OR performance with videos as well as
specific forms3 4 and simulation technology.5 6

Modelled after the Objective Structured Assessment of
Technical Skills (OSATS), a laboratory-based surgical skills-
assessment test developed7 and validated8 by researchers in the
field of general surgery, the ESSAT is made up of three
simulated surgical tasks that the resident is required to
complete in the microsurgical laboratory. These tasks are (1)
skin suturing, (2) muscle recession and (3) phacoemulsifica-
tion: a wound construction & suturing technique. The
resident’s performance may be observed live or on videotape
by a surgical educator who completes a task-specific checklist
as well as a global rating scale of performance for each task.

The ESSAT offers the controlled setting of the microsurgical
laboratory for residents to learn and be assessed in a

standardised fashion. In addition, the ESSAT takes skills
assessment and basic competency determination out of the
operating room, where patient risks become involved. We
previously established that the ESSAT has face and content
validity by surveying experts in the field and incorporating their
suggestions for improving the ESSAT.9 To ensure that the
ESSAT has the test characteristics needed of a good assessment
tool (ie, validity, reliability), we set forth in this study to also
establish the inter-rater reliability and, to a limited degree, the
construct validity of the ESSAT, particularly for the purpose of
establishing a threshold of basic skills competency that all
residents must achieve in order to enter the operating room.

MATERIALS AND METHODS
Two US ophthalmology residents, a junior resident (in the first
year of ophthalmology training) and a senior resident (in the
third and final year of ophthalmology residency training),
agreed to participate and to be videotaped completing each of
the three ESSAT tasks. Residents were given 15 min to
complete each station. Ophthalmology residency programme
directors were invited to participate via the American Academy
of Ophthalmology’s email distribution list for programme
directors. Some programme directors forwarded the email to
other surgical educators. Those who volunteered to be raters
were mailed an explanation of their task along with a CD,
which contained three of the six recorded video segments. The
six possible video segments were (1) junior resident completing
skin suturing station; (2) senior resident completing skin
suturing station; (3) junior resident completing muscle reces-
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sion; (4) senior resident completing muscle recession; (5)
junior resident completing phacoemulsification: wound con-
struction & suturing technique; (6) senior resident completing
phacoemulsification: wound construction & suturing techni-
que. Each volunteer received two videos of one station
(completed by both the junior and the senior resident) and
one additional video segment of another station. Volunteers
were asked to complete assessment forms, both task-specific
checklists (a step by step list of the procedure broken down
with a forced choice of yes or no for adequate performance) and
a global rating scale (typical 5-point Likert scale rating the
resident on various aspects of a well-done procedure) of
performance, for each video segment that they watched. As
an attempt to create a ‘‘blinded’’ observer, the participants were
not informed of the level of training of the residents they were
watching in each video.

The data were analysed for inter-observer reliability and for
consistency in determining whether a resident has reached a
certain threshold of competency, with the belief that such a
threshold could be used to determine when a resident is
adequately prepared, in terms of their basic surgical skills, to
enter the operating room. The ‘‘passing’’ threshold was set at
>70% of items correct on the checklist for each station and a
score of >3 for each item on the 5-point global rating scale.

RESULTS
Fifty-three residency programme directors and surgical educa-
tors originally volunteered to participate. Of these, 27 (51%)
returned completed assessment forms. For Station 1: Skin
Suturing, 19 experts watched the video of the junior resident.
Ninety-four per cent of raters (16/17, two raters were not
included due to incomplete data on their assessment forms)
gave the resident a passing score on the checklist, and 42% (8/
19) gave the resident a passing threshold score on the global
rating scale. Six expert surgeons watched the senior resident
complete the skin suturing station and 100% (6/6) rated this
resident above the threshold for both the checklist and global
rating scale. For Station 2: Muscle Recession, six experts
watched the junior resident. None of these experts (0/6) gave
the junior resident a passing score on the checklist, and 17% (1/
6) gave a passing score on the global rating scale. At Station 2,
the senior resident was given a passing score for the checklist
by 100% (6/6) and for the global rating scale by 83% (5/6) of the
raters who watched this video. Eighteen raters watched the
junior resident video for Station 3: Phacoemulsification—
Wound Construction & Suturing Technique. Of note, this was
the one station performance where, as a result of the 15-min
time limit, the junior resident did not complete the last two
items on the checklist. For the checklist, one rater was
eliminated because he did not fully complete the checklist
form. This left 17 raters, none of whom (0/17) gave the resident
a passing score for checklist. For the global rating scale, again
none (0/18) of the raters gave the resident a passing score.
Finally, 20 raters watched the video of the senior resident
completing Station 3. Ninety per cent (18/20) gave a passing
score for the checklist, and 95% (19/20) gave a passing score for
the global rating scale.

Figure 1 summarises these data in terms of the consistency
(inter-rater reliability) with which raters scored the resident in
each video clip above or below the threshold level of
competency. For each of the checklists, at least 90% of the
raters were consistent with one another regarding whether the
resident passed the threshold of competence. For the global
rating scale, at least 80% of the raters had consistent ratings for
each resident at each task, except for the scores for the junior
resident at the skin suturing task, which showed only 58%
consistency among raters.

Figures 2–4 compare the ratings of the junior resident to the
senior resident. The ratings show that two of the ESSAT tasks
(muscle recession, phacoemulsification: wound construction &
suturing technique) consistently discriminate between the two
residents at different levels of training (construct validity).
Combining all of the assessment forms, the senior resident was
rated above the ‘‘passing’’ threshold 94% (60/64 forms) of the
time, whereas the junior resident was only rated above the
threshold 30% (25/83 forms) of the time.

DISCUSSION
All new assessment tools should be shown to have certain test
characteristics, namely reliability and validity, before being put
into general use. For the assessment of resident surgical skills,
the ESSAT thus far seems to satisfy these criteria. In a previous
study, we established the face and content validity of the
ESSAT and now have data suggesting that this surgical skills
assessment test has good inter-rater reliability. This study also
shows, to a limited degree, evidence for construct validity. In
this context, construct validity is used to mean the ability to
discriminate between residents at different levels of training.

Having now demonstrated these test characteristics, the
ESSAT may be adopted by residency programmes as a new,
structured and more objective method for teaching and
assessing residents’ surgical skills. This tool may be useful to
ensure that residents reach a basic level of competency prior to
entering the operating room where teaching is less controlled,
and patient risks cannot be eliminated. In addition, by
facilitating the use of the microsurgical laboratory and
emphasising basic surgical skills, the ESSAT may be able to
improve the overall process of early surgical education in
ophthalmology residency and become an important part of the
resident’s surgical competency portfolio. For residency pro-
grammes in the United States, the ESSAT may be implemented
as one step towards satisfying the demands of the ACGME and
maintaining accreditation.

The primary aim of this study was to assess the inter-rater
reliability of the ESSAT. While the responses of experts were
not identical, they were consistent in their overall determina-
tion of competency, which was set at a threshold of >70% of
checklist items marked as correct and >3/5 on each of the
global rating scale items. For each of the checklists, at least 90%
of the raters were consistent with one another regarding
whether the resident passed the threshold of competence. For
the global rating scale, at least 80% of raters gave consistent
scores with the exception of when they were rating the skin
suturing station. At this station, 40% (8/19) of raters scored the
junior resident above the passing threshold, and 60% (11/19)
scored this resident below. One factor that may have
contributed to this lack of inter-rater reliability is that more
than half of the raters who ‘‘failed’’ this resident also watched
the video of the senior resident at this station. In fact, this video
clip would have been just prior in sequence to the clip of the
junior resident on the CDs that were mailed. None of those
raters who ‘‘passed’’ this resident had also received the video
clip of the senior resident. Most likely, those raters who
received both clips were more critical of the junior resident
because they had just finished watching the clip of the more
skilled senior resident. The inconsistency of the ratings exposes
the fact that the global rating scale is not wholly objective.
These inconsistencies may be diminished once a rater has seen
several residents perform the ESSAT and has developed a good
sense of where different residents should fall on the range of
the scale. Interestingly, there was no inconsistency of rating
skin suturing using the checklist. This may partially be due to
the fact that the forced choice, binary (correct or incorrect/not
done) checklists are less qualitative than the global rating scale.
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As this was the first trial run of the ESSAT, the video quality
was less than perfect and there were several segments that had
problems with image stability and focus. Several raters
commented on this issue, which may have contributed to some
of the variability in scores on any particular video segment. A
few raters who submitted incomplete assessment forms noted
that they did so because they could not clearly see some portion
of the task. With time and experience, the ESSAT video
techniques will be refined, perhaps resulting in a further
increase in the reliability of ratings.

The ESSAT appears to have the ability to distinguish between
a junior and a senior resident (construct validity). Overall, the
senior resident was rated above the ‘‘passing’’ threshold 94% of
the time, whereas the junior resident was only rated above the
threshold 30% of the time. This finding offers some evidence of
construct validity. The individual who was likely to be a more
competent surgeon, the senior resident, did better on the
ESSAT than the individual who was less likely to have well-
developed surgical skills. The ESSAT was not as good at
discriminating the residents at the skin suturing station. This
may be because of a ceiling effect for this relatively straightfor-
ward task. Even the novice junior resident was able to ‘‘pass’’
the threshold of competency for this task. As only two residents
were being compared, further testing is clearly needed to assess
the ESSAT’s ability to discriminate between residents. Further

testing on more residents will also help determine whether the
ESSAT can pick up even more subtle differences, such as that
between a resident in the first year of training and one in the
second year of training or between an average and a
particularly talented senior resident.

The number of raters who were mailed each different video
segment was not equivalent. As a result, we have much more
data regarding station three (phacoemulsification: wound
construction & suturing technique) for both residents and
station one (skin suturing) for the junior resident. More data
need to be collected to make sure that the inter-rater reliability
and construct validity of the other three segments remain
strong with larger numbers of raters. In addition, as we collect
more data, we will be able to refine the ‘‘passing’’ thresholds to
ensure that they are set at a level that is appropriate to require
residents to reach before beginning training in the operating
room. It should be emphasised that the ESSAT is not intended
to be a stressful test that will prevent struggling residents from
beginning their training in the operating room. Rather, the
ESSAT is a form of quality assurance for residents to guarantee
that they have adequate exposure to surgical techniques prior
to beginning real-life surgical training. Emphasis will be placed
on providing constructive feedback through the specific items
marked incorrect on the checklists and on facilitated and
guided practice in the microsurgical laboratory.

Figure 1 Percentage of raters who came to
the same conclusion as one another (inter-
rater reliability) regarding the resident’s
performance of each task as either passing
or not passing the threshold competency
(defined as >70% of items correct on the
checklist for each station and >3/5 on each
item on the global rating scale).

Figure 2 Percentage of raters who determined the resident’s performance
to be above the set passing threshold of competence (>70% of items
correct on the checklist and >3/5 on each item on the global rating scale)
for Station 1: Skin Suturing.

Figure 3 Percentage of raters who determined the resident’s performance
to be above the set passing threshold of competence (>70% of items
correct on the checklist and >3/5 on each item on the global rating scale)
for Station 2: Muscle Recession.
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Ensuring the surgical competency of residents is a critical
component of every ophthalmology residency programme.
The traditional forms of surgical skills assessment, unstruc-
tured summative faculty evaluations written at the end of a
rotation and faculty meetings with discussion of residents’
abilities, are inadequate. We have now collected evidence that
the ESSAT is a reliable and valid new assessment tool.
Complemented by other new assessment methods that will
evaluate residents’ skills in the operating room3 4 and with
simulation technologies,5 6 the ESSAT could help guarantee
that all residents achieve surgical competence during their
residency training.
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